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FOREWORD
This report was produced in support of the Langley Research Center's efforts
in developing Advanced Military Aircraft and Missile Technology. It represents
a compilation of reference material on Langley's efforts over the past twenty
years. The technical material presented includes efforts made in aerodynamics,
performance, stability, control, stall-spin, propulsion integration, flutter,
materials, and structures.
Section A presents several representative reports on Langley's contributions
to 56 specific military aircraft and missile programs between 1960 and 1979
(also see fig. 1).
Section B presents Langley's military related research reports produced
between 1974 and 1978.
Section C presents the military publications contributed by the research
personnel staffing Langley's Differential Maneuvering Simulator facility from
its inception to the present.
Table of Contents
Page
Section A - Representative Langley Research Center 4
Contributions to Military Aircraft and Missile
Technology (1960-1979)
Section B - Recent Langley Research Center Contributions 18
to Military Aircraft and Missile Technology
Section C - Langley Research Center Differential Maneuvering 39
Simulator Studies
F-105 S-3A 110A GETOL
AIR CUSHION F-14 T-38 VZ-2
XV-6A (KESTREL) F-15 HAV_/I<. C-5A
HARRIER AX 138A F-104
F-16 A-10A KC-135 F-Ill
F-17 A-7 MOHAWK DO-31
X-24B B-I REDHEADROADRUNNER B-57
SWEPT-FORWARDWING A-9A SERGEANT B-70
B-58 F-18 C-141A TANDEMWING
AO-I F-4 ASA B-52
MISSILES GUIDED,AIR-TO- P-I127 A6 SPARROWIII
AIR ANTITANKMISSILE XFV-12A
COIN X-15 A2F RUNWAYS
XC-142 FOKKERVTOL A3J LANDINGGEAR
DIFFERENTIALMANEUVERING AP-100
SIt¢,ULATOR
Figure I.- Military aircraft and missile programs supported by
the Langley Research Center (1960-1979).
SECTION A
REPRESENTATIVE LANGLEY RESEARCHCENTERCONTRIBUTIONSTO
MILITARY AIRCRAFT TECHNOLOGY
(1960-1979)
F-105 1. Luoma, Arvo A.: Transonic Wind-Tunnel Investigation of the
Static Longitudinal Stability and Performance Characteristics
of a Supersonic Fighter-Bomber Airplane. NASA TM X-513,
July 1961, pp 117.
2. Luoma, Arvo A.: Transonic Wind-Tunnel Investigation of the
Static Stability and Control Characteristics of a Supersonic
Fighter-Bomber Airplane. NASA TM X-591, Dec. 1961, pp 9.
3. Foster, Gerald V.; and Kyle, Robert G.: Aerodynamic Character-
istics of a 1/22-Scale Model of a Fighter Airplane With an
Extended Forebody and Other Modifications at Mach Number of
1.57 to 2.01. NASA TM X-833, July 1963, pp 82.
Air Cushion 4. Thompson, William C.: Landing Performance of an Air-Cushion
Landing System Installed on a I/lO-Scale Dynamic Model of the
C-8 Buffalo Airplane. NASA TN D-7295, 1973.
5. Captain, K. M.; Boghani, A. B., and Wormley, D. N.: Dynamic
Heave-Pitch Analysis of Air Cushion Landing Systems. NASA
CR-2539, 1975.
6. Trafford, J. W. Leland; and Thompson, William C.: Landing-
Impact of a O.3-Scale Model Air Cushion Landing System for a
Navy Fighter Airplane. NASA TN D-7875, 1975, pp 33.
7. Boghani, A. B.; Captain, K. M.; and Worley, D. N.: Heave-
Pitch-Roll Analysis and Testing of Air Cushion Landing
Systems. NASA CR-2917, 1978, pp 198.
×V-6A 8. Margason, Richard J.; Vogler, Raymond D.; and Winston,
Matthew M.: Wind-Tunnel Investigation at Low Speeds of a
Model of the Kestrel (SV-6A) Vectored-Thrust V/STOL Airplane.
NASA TN D-6826, 1972.
9. Morello, Samuel A; Person, Lee H., Jr.; and Shanks, Robert E.:
A Flight Evaluation of a Vectored-Thrust-Jet V/STOL Airplane
During Simulated Instrument Approaches Using the Kestrel
(SV-6A) Airplane. NASA TN D-6791, 1972.
I0. Suit, William T.; and Williams, James L.: Lateral Static and
Dynamic Aerodynamic Parameters of the Kestrel Aircraft
(SV-6A) Extracted from Flight Data. NASA TN D-7455, 1974.
4
11. Culpepper, R. G ; Paterson, W. D.; Vangunst, R. W.; and Person,
L. H., Jr.: A Flight Investigation of the Effect of
Increased Thrust Vectoring on the Performance of the Kestrel
Aircraft. NASA TM X-72766, 1976, pp 1127.
Harrier 12. Moore, F. L.; Roberts, D. A.; and Lina, L. H.: Simulation
Study of the Effectiveness of Thrust Vectoring Using the
Harrier Aircraft in Air Combat. NASA TM X-3118, 1974.
13. Culpepper, R. G.; Woodfield, A. A.; Person, L. H., Jr.;
Hamilton, B. I. L.; and Silsby, N. S.: A Flight Investiga-
tion of the Effects of VIFF on the Maneuvering Performance
and Handling Qualities of the Harrier Aircraft. NASA
TM X-72765, 1976.
14. Culpepper, R. G.; Woodfield, A. A.; Person, L. H.; Hamilton,
B. I. L.; and Silsby, N. S.: Effects of Thrust Vectoring in
Forward Flight VIFF on Maneuvering Performance and Handling
Qualities of a Prototype Harrier Aircraft. NASA TM X-3462,
1977.
F-16 15. Scher, S. H.; and White, W. L.: Spin-Tunnel Investigation of a
1/25 Scale Model of the General Dynamics YF-16 Airplane.
NASA TM SX-3400, 1975.
16. Newsom, W. A., Jr.; Anglin, E. L.; and Grafton, S. B.: Free-
Flight Investigation of a O.15-Scale Model of the YF-16
Airplane at High Angles of Attack. NASA TM SX-3279, 1975.
17. Foughner, J. T., Jr.; and Bensinger, C. T.: F-16 Flutter Model
Studies With External Wing Stores. NASA TM-74078, 1977.
18. Dollyhigh, S. M.; Sangiorgio, G.; and Monta, W. J.: Effects of
Stores on Longitudinal Aerodynamic Characteristics of a
Fighter at Supersonic Speeds. NASA TP-II75, 1978.
F-17 19. Grafton, S. B.; and Anglin, E. L.: Static and Dynamic Aero-
dynamics Characteristics of a O.15-Scale Model of the YF-17
Airplane at Spin Angles of Attack. NASA TM SX-3217, 1975.
20. Scher, S. H.: Spin Tunnel Investigation of a 1/25-Scale Model
of the Northrop YF-17 Airplane. NASA TM SX-3318, 1975.
21. Grafton, S. B.; Anglin, E. L.; and Newsom, W. A., Jr.: Free
Flight Investigation of a O.15-Scale Model of the YF-17
Airplane at High Angles of Attack. NASA TM SX-3283, 1975.
22. Nguyen, Luat, T.; Gilbert, William P.; and Van Gunst,
Roger W.: Simulator Study of the Departure Resistance of a
Lightweight Fighter Airplane With Twin Vertical Tails.
NASA TM X-3510, 1977. (Confidential)
X-24B 23. Harris, Charles D.; and Luoma, Arvo A.: Transonic Aerodynamic
Characteristics of a Lifting Reentry Vehicle Having a Delta
Planform and a Flat Bottom. NASA TM X-I087, 1965.
(Confidential)
24. Silvers, J. Norman: Stability and Control Characteristics of
a Flat-Bottom Lifting Reentry Configuration at Mach Numbers
of 2.29 to 4.63. NASA TM X-I133, 1965. (Confidential)
25. Feryn, Maurice 0.; and Kyle, Robert G.: Static Stability and
Control Characteristics of a Lifting-Body Entry Vehicle at
Mach Numbers from 2.30 to 4.63. NASA TM X-I138, 1965.
(Confidential)
26. Shanks, Robert E.: Investigation of the Dynamic Stability of
Two Towed Models of a Flat-Bottom Lifting Reentry Configura-
tion. NASA TM X-II50, 1966. (Confidential)
27. Ferris, James C.: Static Stability and Control Characteristics
and Control Surface Hinge-Moment Coefficients of a Lifting
Body From Mach 0.40 to 1.20. NASA TM X-1714, 1968.
Swept- 28. Huffman, Jarrett K.; and Fox, Charles H., ,Jr.: Subsonic
Forward Longitudinal and Lateral-Directional Static Aerodynamic
Wing Characteristics For a Close-Coupled Wing - Canard Model in
Both Swept Back and Swept Forward Configurations. NASA
TM-74092, 1978.
29. Huffman, J. K., and Fox, Co H., Jr.: Subsonic Longitudinal
and Lateral-Directional Static Aerodynamic Characteristics
for a Model With Swept Back and Swept Forward Wings. NASA
TM-74093, 1978.
30. Boyden, R. P.: Subsonic Roll Damping of a Model With Swept-
Back and Swept-Forward Wings. NASA TM-78677, 1978.
B-58 31. Hinson, William F.: Investigation of a New Technique for
Releasing an Externally Carried Fuel Tank at Subsonic and
Supersonic Speeds, Using a 1/40-Scale Model of a Supersonic
Bomber Airplane. NASA TM X-462, 1961.
32. Robinson, Ross B.; and Spearman, M. Leroy: Static Lateral and
Directional Stability and Control Characteristics of a 1/40-
Scale Model of a 60o Delta Wing Bomber Configuration at a
Mach Number of 1.99. NASA TM X-537, 1961.
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33. Landrum, EmmaJean: Static Lateral and Directional Stability
and Control Characteristics of a 1/14-Scale Model of a
60o Delta Wing Bomber Configuration at a Mach Number of
1.61. NASATM X-748, 1963.
34. Grantham, William D.; and Grafton, Sue B.: Effects of Air-
craft Relative Density on Spin and Recovery Characteristics
of SomeCurrent Configurations. NASATN D-2243, 1965.
AO-I 35. Lee, Henry A.: Spin Investigation of a 1/20 -Scale Model of
an Unswept-Wing, Twin-Engine, Observation Airplane. NASA
TN D-1516, 1963.
Guided 36. Monta, W. J.: Supersonic Stability and Control Character-
Missiles istics of a Blunt Noise Cruciform Missile Model Having
Air-to-Air Highly-Swept Delta Wings and In-Line Rectangular Control
Fins. Interim Report, March 31, 1970.
37. Monta, W. J.: Supersonic Aerodynamic Characteristics of a
Sparrow 3 Type Missile Model With Wing Controls and Compari-
son With Existing Tail Control Results. NASATP-I078, 1977.
38. Hayes, C.: Aerodynamic Characteristics of I/4-Scale Model of
ALRAAMMissile Configuration at Supersonic Speeds. NASA
TM-74075, 1977.
Coin 39. Lee. H. A.: Spin-Tunnel Investigation of a 1/20-Scale Model
of a Straight-Wing, Twin-Boom, Counter-lnsurgency Airplane.
NASATM X-1602, 1969.
40. Lee, H. A.: Spin-Tunnel Investigation of a 1/20 Scale Model
of a Modified Straight-Wing, Twin-Boom, Counter-lnsurgency
Airplane. NASATM X-2053, 1970.
41. Gentry, G. L., Jr.; and Margason, R. J.: Aerodynamic Charac-
teristics of Twin Propeller Deflected Slipstream STOLAir-
plane Model With Boundary Layer Control on Inverted V-Tail.
NASATN D-4856, 1968.
XC-142 42. Goodson, K. W.: Aerodynamic Characteristics of Wind Tunnel
Model Compared With Flight Test Craft for Four-Propeller
Tilt-Wing V/STOL Aircraft XC-142. Presented at the Ames
Research Center Conference on V/STOL and STOLAircraft,
1966, pp 51-62.
43. Patton, J. M., Jr.: A Pilot's Opinion - VTOLControl Design
Requirements for the Instrument Approach Task. Presented at
the American Helicopter Society, Annual National Forum,
May 17-19, 1972.
44. Williams, J. L.: Extraction of Longitudinal Aerodynamic
Coefficients From Forward Flight Conditions of a Tilt-Wing
V/STOL Airplane. NASATN D-7114, 1972.
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45. Chambers, Joseph R.; and Grafton, Sue B.: Static and Dynamic
Longitudinal Stability Derivatives of a Powered I/9-Scale
Model of a Tilt-Wing V/STOL Transport. NASA TN D-3591,
1966.
Differential 46. Nguyen, Luat T.; Ogburn, Marilyn E.; Pollock, Kenneth S.;
Maneuvering Deal, Perry L.; and Brown, Phillip W.: Simulator Study of
Simulator High-Angle-of-Attack Flight of the F-14 Airplane With
Maneuver Slats. NASA TM-78799, 1978.
47. Grantham, William D.; Deal, Perry L.; and Libbey, Charles E.:
Piloted Simulator Study of the Stability and Control
Characteristics of the B-I Airplane at High Angles of
Attack. NASA TM SX-3381, 1976.
48. Gilbert, William P.; Nguyen, Luat T.; and Van Gunst, Roger W.:
Simulator Study of Applications of Automatic Departure- and
Spin-Prevention Concepts to a Variable-Sweep Fighter
Airplane. NASA TM X-2928, 1973.
49. Pennington, Jack E.: Simulation of a Fixed-Wing Fighter Air-
craft Having Leading-Edge Slats. NASA TM X-2768, 1973.
IIOA 50. Johnson, Joseph L., Jr.: Wind-Tunnel Investigation of Low-
Subsonic Flight Characteristics of a Model of a Canard
Airplane Designed for Supersonic Cruise Flight. NASA TM X-
TM X 229, 1960.
51. Levey, G. M.; Tuovila, W. J.; and Rainey, A. G.: An Experi-
mental Study of the Effect of Rearward Mounted Heavy
Nacelles on the Flutter Characteristics of Low-Aspect-Ratio
Wings at Transonic and Supersonic Speeds. NASA TM X-555,
1961.
T-38 52. Grantham, William D.: Analytical Investigation of the Spin
and Recovery Characteristics of a Supersonic Trainer Air-
plane a Having a 24o Swept Wing. NASA TM X-606, 1962.
Hawk 53. Ashby, George C., Jr.; and Fitzgerald, Paul E., Jr.: Longitu-
dinal Stability and Control Characteristics of Missile
Configurations Having Several llighly Swept Cruciform Fins
and a Number of Trailing Edge and Fin-Tip Controls at Mach
Numbers From 2.21 to 6.01. NASA TM X-335, 1961.
54. Corlett, William A.: Aerodynamic Characteristics of a Modi-
fied Missile Model With Trapezoidal Wings and Aft Tail
Controls at Mach Numbers of 2.50 and 4.63. NASA TM X-1751,
1969.
55. Fuller, Dennis E.: Aerodynamic Characteristics of a Cruciform
Winged Missile With Trailing-Edge Controls at Mach Numbers
From 1.60 to 4.63. NASA TM X-1743, 1969.
8
138A 56. Hunt, Gerald L.: Investigation of the Static Lonqitudinal
Stability Characteristics oT an Air-to-SurFace Canard
Missile Configuration in the Transonic Mach Number Range.
NASA TM X-305, 1960.
KC-135 57. Montoya, Lawrence C.; Jacobs, Peter F°; and Flechner,
Stuart G.: Effect of Winglets on a First-Generation Jet
Transport Wing. I[I - Pressure and Spanwise Load Distribu-
tions for a Semispan Model at Mach 0.30. NASA TN D-8478,
1977.
58. Jacobs, P. F.: Effect of Winglets on a First-Generation Jet
Transport Wing. 5: Stability Characteristics of a Full-
Span Wing With a Generalized Fuselage at High Subsonic
Speeds. NASA TP-II63, 1978.
59. Montoya, L. C.; Flechner, S. Go; and Jacobs, P. F.: Effect of
Winglets on a First-Generation Jet Transport Wing. 2:
Pressure and Spanwise Load Distributions for a Semispan
Model at High Subsonic Speeds --- in the Langley 8-Foot
Transonic Tunnel. NASA TN D-8474, 1977.
60. Jacobs, P. F.; Flechner_ S. G.; and Montoya, L. C.: Effect of
Winglets on a First-Generation Jet Transport Wing. I:
Longitudinal Aerodynamic Characteristics of a Semispan Model
at Subsonic Speeds -- in the Langley 8-Foot Transonic
Tunnel. NASA I'N D-8473, 1977.
Mohawk 61. Dreher, Robert C.: Landing-Gear Loads Obtained During
Simulated Landing Tests Over Various Obstacles. NASA
TN D-2690, 1965.
Redhead 62. Corlett, William A.: Aerodynamic Characteristics of a 0.187-
Scale Model of a Target Missile at Mach 1.80 to 2.16. NASA
TM X-1304, 1966.
Sergeant 63. Capone, Francis, J.: Wind Tunnel Tests of Seven Static-
Pressure Probes at Transonic Speeds. NASA TN D-947, 1961.
C-141A 64. Ruhlin, Charles L.; Sandford, Maynard D.; and Yates, E.
Carson, Jr.: Wind-Tunnel Flutter Studies of the Sweptback
T-Tail of a Large Multijet Cargo Airplane at Mach Numbers to
0.90. NASA TN D-2179, 1964.
65. MacWilkinson, D. G.; Blackerby, W. T.; and Paterson, J. H.:
Correlation of Full-Scale Drag Predictions With Flight
Measurements on the C-141A Aircraft - Phase II, Wind Tunnel
Test, Analysis, and Prediction Techniques. Vol. 2 - Wind
Tunnel Test and Basic Data. NASA CR-2334, 1974.
66. Hall, Albert W.: Some Loading Conditions Imposed by Ground
Turning Maneuvers With Three Jet Transport Airplanes. NASA
TN D-7132, 1972.
67. MacWilkinson, D. G.; Blackerby, W. T.; and Paterson, J. H.:
Correlation of Full-Scale Drag Predictions With Flight
Measurements on the C-141A Aircraft - Phase II, Wind Tunnel
Test, Analysis, and Prediction Techniques. NASA CR-2333,
1974.
A5A 68. Lee, H. A.: Spin-Tunnel Investigation of a 1/30-Scale Model
of the North American A5A Airplane. NASA TM SX-946, 1964.
A-6 69. Dingeldein, R. Co; Connor, A. B.; and Hilton, D. A.: Noise
Reduction Studies of Several Aircraft to Reduce Their Aural
Detection Distances. NASA TM X-72644, 1975.
70. Hilton, D. A.; Connor, A. B.; and Hubbard, H. H.: A Noise
Study of the A-6 Airplane and Techniques for Reducing Its
Aural Detection Distance. NASA TM X-72643, 1975.
Anti-Tank 71. Vogler, Ro D.: Wind-Tunnel Investigation at High Subsonic
Missile Speeds to Determine Stability and Control Characteristics of
Antitank Missiles With Ram-Pressure Jet Controls on a Ring
Tail. NASA TM X-192, 1960.
A2F 72. Mercer, Charles E.; Salters, Leland B., Jr.; and Capone,
Francis J.: Afterbody Temperatures, Pressures, and
Aerodynamic Characteristics Resulting From Extension of
Speed-Brake Configurations Into the Exhaust Jets of a Twin-
Engine Attack-Type-Airplane Model. NASA TM X-517, 1961.
(Confidential.)
73. Lee, Edwin E., Jr.; and Mercer, Charles E.: Jet Interference
Effects on a Twin-Engine Attack-Type-Airplane Model With
Large Speed-Brake, Thrust-Spoiler Surfaces. NASA TM X-454,
1961.
A3J 74. Libbey, Charles E.; and Burk, Sanger M., Jr.: Large-Angle
Motion Tests, Including Spins, of a Free-Flying Dynamically
Scaled Radio-Controlled 1/9-Scale Model of an Attack
Airplane. NASA TM X-551, 1961. Confidential.
75. Spencer, Bernard, Jr.: Stability and Control Characteristics
at Low Subsonic Speeds of an Airplane Configuration Having
Two Types of Variable-Sweep Wings. NASA TM X-303, 1960.
Confidential.
76. Luoma, Arvo A.: Stability and Control Characteristics at
Transonic Speeds of a Variable+Wing-Sweep Airplane Configu-
uration With Wing Outboard Panels Swept 113.24 o and 75o .
NASA TM X-342_ 1960. Confidential.
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77. Foster, Gerald V.; and Morris, Odell A.: Stability and
Control Characteristics at a Mach Number of 1.97 of an
Airplane Configuration Having Two Types of Variable-Sweep
Wings. NASA TM X-323, 1960. Confidential.
S-3A 78. Lee, Henry A.; and White, William L.: Spin-Tunnel Investiga-
gation of 1/32-Scale Model of the Lockheed S-3A Airplane.
NASA TM SX-3057, 1974.
F-14 79. Grafton, Sue B.; and Anglin, Ernie L.: Dynamic Stability
Derivatives at Angles of Attack From -5 o to 90o for a
Variable-Sweep Fighter Configuration With Twin Vertical
Tails. NASA TN D-6909, 1972.
80. Afford, William J., Jr.; and Henderson, William P., (Prepared
by the Staff of theNASA Special Study Group): NASA Assess-
ment of United States Navy F-14 Airplane Designs. NASA
LWP 794, 1969. Proprietary to Grumman/Pratt & Whitney/
General Electric. Confidential.
81. Gilbert, William P.; Nguyen, Luat T.; and Van Gunst, Roger W.:
Simulator Study of Applications of Automatic Departure- and
Spin-Prevention Concepts to a Variable-Sweep Fighter Air-
plane. NASA TM X 2928, 1973.
82. Mercer, Charles E.; and Reubush, David E.: Sting and Jet
Interference Effects on Longitudinal Aerodynamic Character-
istics a Twin-Jet, Variable-Wing-Sweep Fighter Model at Mach
Numbers to 2.2. NASA TM X-2825, 1973. Confidential.
83. Putnam, Lawrence E.: Effect of Nozzle Interfairings on Aero-
dynamic Characteristics of a Twin-Engine Variable-Sweep-Wing
Fighter Airplane at Mach 0.60 to 2.01. NASA TM X-2769,
1973.
F-15 84. Gilbert, William P.: Free-Flight Investigation of Lateral-
Directional Characteristics of a O.lO-Scale Model of the
F-15 Airplane at High Angles of Attack. NASA TM SX-2807,
1973. Confidential.
85. Staff, Large Supersonic Tunnels Branch, Full-Scale Research
Division: Aerodynamic Characteristics at Mach Numbers From
1.60 to 2.86 of a O.047-Scale Model of the McDonnell Douglas
F-15A Airplane (199-1b). NASA LWP-774, 1969. Confidential.
86. Maiden, Donald L.; and Berrier, Bobby L.: Effects of After-
body Closure and Sting Interference on the Longitudinal
Aerodynamic Characteristics of a Fixed-Wing, Twin-Jet
Fighter Airplane Model. NASA TM X-2415, 1971. Confidential.
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87. Maiden, Donald L.: Effect of Inlet Cowl External Profile and
External Stores on the Drag of a Fighter Airplane Model With
Two-Dimensional Ramp Inlets. NASA TM X-2682, 1975.
Confidential.
88. Ray, Edward J.; and Fox, Charles H., Jr.: Subsonic Drag
Analysis of a Twin-Engine, Fixed-Wing Fighter Configuration.
NASA TM X-2801, 1973. Confidential.
AX 89. Langley, Ames, Lewis, and Flight Research Center Support of
DOD VFAX/FX Projects: A Progress Report. NASA SP-178,
1968.
90. McKinney, Linwood W.; and Fox, Charles H., Jr.: Wind-Tunnel
Investigation of a Single-Engine Pusher-Type Subsonic Attack
Airplane Model Having an Unswept Wing of Aspect Ratio 6.0.
NASA TM X-1644, 1968. Confidential.
91. Henderson, William P.; and Fox, Charles H., Jr.: Subsonic
Wind-Tunnel Investigation of an Unpowered Twin-Turboprop
Airplane Model With a Wing Aspect Ratio of 6.0. NASA
TM X-1643, 1968. Confidential.
A-IOA 92. Lockwood, Vernard E.; and Matarazzo, Aniello: Subsonic Wind-
Tunnel Investigation of a Twin-Engine Attack Airplane Model
Having Nonmetric Powered Nacelles. NASA TN D-7742, 1974.
93. Scher, Stanley H.; and White, William L.: Spin-Tunnel Inves-
tigation of a 1/30-Scale Model of the Fairchild A-IOA Air-
plane. NASA TM SX-3090, 1974.
A-7 94. White, W. L.; and Bowman, J. S., Jr.: Spin-Tunnel Investiga-
gation of 1/30-Scale Model of the Vought TA-7C Airplane.
NASA TM SX-78656, 1978.
95. Lee, Henry A.: Spin-Tunnel Investigation of a 1/30-Scale
Model of a Subsonic Attack Airplane. NASA TM X-1788, 1969.
B-I 96. Grantham, William D.; Deal, Perry L.; and Libbey, Charles E.:
Piloted Simulator Study of the Stability and Control Charac-
teristics of the B-I Airplane at High Angles of Attack.
NASA TM SX-3381, 1975.
97. Newsom, William A., Jr; and Grafton, Sue. B.: Free-Flight
Investigation of a 1/17-Scale Model of the B-I Airplane at
High Angles of Attack. NASA TM SX-2744, 1973. Confidential.
A-9A 98. Scher, Stanley H.: Preliminary Langley Spin-Tunnel Test
Results for Northrop A-9A Airplane. NASA LWP 1079, 1972.
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99. Drinkwater, Fred J., 111: Operational Technique for Transi-
sition of Several Types of V/STOL Aircraft. NASA TN D-774,
1961.
I00. Reeder, John Paul: Handling Qualities Experience With Several
VTOL Research Aircraft. NASA TN D-735, 1961.
I01. Yaggy, Paul F.; and Goodson, Kenneth W.: Aerodynamics of a
Tilting Ducted Fan Configuration. NASA TN D-785, 1961.
F-18 102. Petit, J. E.; Capone, F. J.: Performance Characteristics of a
Wedge Nozzle Installed on an F-18 Propulsion Wind Tunnel
Model. AIAA Paper 79-1164, 1979.
103. Capone, F. J.; Gowadia, No S.; and Wooten, W. H.: Performance
Characteristics of Nonaxisymmetric Nozzles Installed on the
F-18 Aircraft. AIAA Paper 79-0101, 1979.
F-4 104. Yager, T° J.: NASA Studies on Effect of Grooved Runway
Operations on Aircraft Vibrations and Tire Wear. From Pave-
ment Grooving and Traction Studies, NASA Langley Research
Center, 1969, pp 189-201.
105. Grafton, S. B.; and Newsom, W. A., Jr.: Free-Flight Investi-
gation of Effects of Slats on Lateral-Directional Stability
of a 0.13 Model of the F-4E Airplane. NASA TM-SX-2337, 1971.
106. Bowman, J. S°; and White, W. L.: Spin-Tunnel Investigation of
a 1/30 Scale Model of the Fighter and Reconnaissance
Versions of the McDonnell F-4B Airplane. NASA TM SX-1744,
1969.
107. Pennington, J. R.; Meintel, A. J., Jr.; and Beissner,
F. L., Jr.: Results of F-4 Parametric Studies Conducted on
the Differential Maneuvering Simulator. NASA TM X-72840,
1976.
P-I127 108. Smith, Charles C., Jr.: Flight Tests of a I/6-Scale Model of
the Hawker P-1127 Jet VTOL Airplane. NASA TM SX-531, 1961.
(Confidential).
109. Culpepper, R. G.; Paterson, W. Co; Vangunst, R. W.; and
Person, L. H., Jr.: A Flight Investigation of the Effect of
Increased Vectoring on the Performance of the Kestrel Air-
craft. NASA TM X-72766, 1976.
110. Gerdes, R. M.; Holzhauser, C. A.; Morello, S. A.; and Pearson,
L. H., Jr.: Operational Aspects of V/STOL Instrument
Approaches. NASA Conference on Aircraft Safety and Operat-
ing Problems, Vol. i, 1971, pp 233-247.
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X-15 111. Alford, William J., Jr.: Subsonic Wind-Tunnel Investigation
of Errors Indicated by Total-Pressure Tubes in the Flow
Field of a Body Simulating the Nose of the X-15 Research
Airplane. NASA TN D-1250, 1962.
112. Coates, Edward M., Jr.: Stagnation and Static Pressures on a
Nose-Mounted 15o Conical Probe With Various Forebody Config-
urations. TN D-3526, 1966.
Fokker 113. Luoma, Arvo A.: Aerodynamic Characteristics at Transonic
VTOL Speeds of an Airplane Configuration With an 83.5 o Delta Wing
Having Auxiliary Variable-Sweep Wing Panels. NASA TM X-704,
1963.
AP-IO0 114. Kirby, Robert H.: Hovering and Transition Flight Test of a
Supersonic Fan-in-Fuselage VTOL Fighter Model. NASA TM X-
TM X-424, 1961.
GETOL 115. Grunwald, Kalman J.: Investigation of a Semispan Tilt-Wing
VTOL Model to Determine Ground Effect on Full-Span Flaps
Used for Yaw Control in Hovering. NASA TN D-3437, 1966.
116. Goodson, Kenneth W.: Ground Effects on a Four-Propeller Tilt-
Wing Configuration Over a Fixed and a Moving Ground Plane.
NASA TN D-3938, 1967.
117. Kirby, Robert H.; and Chambers, Joseph R.: Flight Investiga-
tion of Dynamic Stability and Control Characteristics of a
O.18-Scale Model of a Fan-in-Wing VTOL Airplane. NASA
TN D-3412, 1966.
118. Goodson, Kenneth W.: Effect of Ground Proximity on the Longi-
tudinal, Lateral, and Control Aerodynamic Characteristics of
a Tilt-Wing Four-Propeller V/STOL Model. NASA TN D-4237,
1967.
VZ-2 119. Kirby, R. }I; Schade, R. 0.; and Tosti, L. P.: Force-Test
Investigation of a I/4 Scale Model of the Modified VZ-2
Aircraft. NASA TN D-2382, 1964.
120. Mitchell, R. G.: Full-Scale Wind-Tunnel Test of the VZ-2 VTOL
Airplane With Particular Reference to the Wing Stall
Phenomena. NASA TN D-2013, 1963.
121. Kelley, H. L.; Pegg, R. J.; and Reeder, J. P.: Flight
Investigation of the VZ-2 Tilt-Wing Aircraft With Full-Span
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